Due to many restrictions applied by the necessity of fulfilling dimensional analysis in a numericalexperimental research and also the limits in experimental facilities a Low Reynolds Number simulation seems to be widespread. In this paper, effects of the diffuser angle on the aerodynamic behavior of the Ahmed body have been investigated for low Reynolds number flows. Numerical simulations were performed by solving the Reynolds Averaged Navier-Stokes (RANS) equations combined with different turbulence models. The Finite Volume Method (FVM) is used for simulations in Fluent 6.3.26 Software. The main objectives of the study are to improve the aerodynamic design of the body, analyzing the flow field to understand the nature of these improvements and reaching a suitable and reliable experimental-numerical setup for such a flow. Finally, it was concluded that the SST k-ω turbulence model with transitional flow corrections is the best choice. From the flow simulation and obtained experimental data, it was concluded that that drag coefficient is a function of three main phenomena. Results showed that the drag coefficient has its minimum value at a specific diffuser angle (8 • ) and further increases in the angle lead to higher drag coefficient. On the other hand, the lift coefficient constantly decreases by increasing the diffuser angle. In order to show the validity of the numerical results, experimental data were obtained by measuring the drag and lift coefficients of scaled standard Ahmed body and a model with the diffuser angle of 8 degrees in a wind tunnel. Results confirmed that improvement of drag and lift coefficients occurs when diffuser region is considered for the Ahmed body. In addition, the flow field around the body was studied in detail to show the effects of the diffuser geometry on the aerodynamic characteristics of the body.
INTRODUCTION
The vehicle aerodynamics was started in the 20th century. Needs for higher speeds and faster transportations with low fuel consumptions led the designers to study the vehicle aerodynamics to achieve better technical efficiency (Hucho, 1987) . This goal could be achieved by the comprehensive study of flow topologies around the body leading to optimization of the global shape and use of flow control devices. Many active and passive methods have been brought into the field to obtain aerodynamic optimizations that will be mentioned in the literature.
The aerodynamic coefficients of lift and drag have a great influence on vehicles technical parameters (e.g. fuel consumption, handling, road stability, passenger comfort etc.). Drag coefficient directly affects fuel consumption and engine's maximum power needed. The lift coefficient affects the vehicle's stability and handling (Katz, 1947) . The diffuser is widely used for sports cars and plays a vital role in the aerodynamic performance of the vehicle. Since diffuser is considered beneath the vehicle, it will not affect the car appearance. In this research, a simplified car model called "Ahmed body" is considered to investigate "how diffuser affects aerodynamics?" Ahmed et al. (1984) introduced the "Ahmed body" in 1984. Their study focused on the effects of slant angle on the body's drag coefficient. They examined the changes of drag coefficient with the variation of slant angle in the range of 0 to 40 degrees. A comprehensive study of the wake structure behind the Ahmed model was done by Lienhart et al. (2000) . It was concluded that by increasing the slant angle up to12.5 o , the drag decreases. Beyond this optimal value, the drag increases and reaches its maximum value at the slant inclination of 30 o . Sudden decreases in drag were observed by the further increase in the inclination. For inclinations lower the critical angle (close to 30 o ), the flow remains attached to the rear window and longitudinal counter-rotating vortices are formed at the edges. The intensity growth of these stream-wise vortices directly leads to drag increase. On the other hand, above the critical angle flow separation occur at the leading edge of the rear window and accordingly forms massive recirculation regions (Ahmed et al. 1984 and Lienhart et al. 2000) . After that many studies have been performed to investigate the flow topologies around the Ahmed model. Since the low-pressure regions of the body are responsible for a large proportion of pressure drag, most of the studies focused on the wake structure behind the geometry. Bayraktar et al. (2001) studied the influence of Reynolds number on the drag and lift coefficients of the Ahmed body. It was concluded by increasing the Reynolds number from 2.2M to 13.2M, drag coefficient increases while lift coefficient is nearly constant. Beaudion et al. (2004) Since the fuel consumption has become more important over the last few decades, many studies were performed on the reduction of the drag coefficient. For example, Khaled et al. (2012) studied a simplified car model with air inlets and outlets including a real cooling system and a simplified engine block. Their configurations could decrease drag and lift coefficient by 2% and 5% and aerodynamic cooling coefficient by 50% respectively. Rohatgi (2012) employed some instruments like a rear screen, rear fairings, and vortex generators that resulted in the drag reduction up to 6.5%, 26% and 1.24%, respectively. Sonawane et al. (2011) showed that changing the slant angle of an Ahmed body from 30 o to 20 o could decrease the drag up to 8% and a 1.5 to 5% save on fuel consumption. The aerodynamic behavior of Ahmed body is studied experimentally and numerically by Castro et al. (2010) , considering the pressure distribution and drag coefficient of the body. They showed the importance of the stilts by experiments and simulations. Strachan et al. (2004 and 2007) investigated the effect of moving ground on the flow structure around the body using LDA technique. The results showed that the ground movement decreases the size and strength of the vortex shedding behind the Ahmed body. It is worth mentioning that considering ground movement is important because in the real situation when the vehicle moves on the road, there is not any relative motion between the air and the ground so boundary layer does not form. Mack et al. (2012) studied ground simulation upgrades of a wind tunnel. It was shown that a moving ground could be implemented successfully as an independent system in their under-study wind tunnel in spite of tough criteria needed to be met. Hui et al. (2006) showed that diffuser angle and the ground clearance of the body can effectively change the diffuser performance. Kato et al. (1997) investigated the relation between the locations of the obstacles attached to the underbody and the change in drag. Computational results proved that the drag tends to increase when the obstacle is located around the front axle or behind the rear axle. They suggested an improved underbody shape to reduce the drag. Cogotti (1998) investigated the influence of geometry variations that affect the underbody flow field. He studied three different diffuser angles. Although it could not be considered as a comprehensive benchmark for realizing how considering a diffuser affects the aerodynamic characteristics, it shows the great influence of diffuser angle variation on the drag coefficient. Howell (1994) studied the influence of moving ground on the aerodynamics of simplified car models with diffusers. The results revealed that for most aerodynamic development in the conventional wind tunnels, utilizing fixed ground is adequate except for optimizations which can influence the airflow around the wheels. Cederland et al. (2010) investigated the influence of Rim design on a sports car model and its influence on the wing and diffuser flow. Results showed that covering the front and rear wheels increases downforce. Even a drag reduction observed by covering the front wheel. Also, they concluded that removal of the lower wing reduces the size of base wake which drives flow through the diffuser to a great extent. Grandemange et al. (2013b and controlled the separated flow past Ahmed body using flaps at the top and bottom trailing edges of the body. An optimized geometry, in terms of drag reduction up to 5.8%, reported to be 9. 
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for the bottom flap for inclinations. It was concluded that the optimal slant angle is depended on the bottom flap orientation and the optimization of drag cannot be achieved by individual optimization of each angle. Bruneau et al. (2014) studied the methods that could decrease low-pressure region behind the Ahmed body resulted from generated vortices behind the body. It was proved that this low-pressure depend on two parameters; the distance of the vortex to the wall and its amplitude (circulation). It resulted that there are two ways that can reduce this pressure drag: 1. An active control procedure by use of pulsed jet and 2. A passive control method using porous layers that change the vortex shedding. It was concluded that coupling the two control techniques results in a drag reduction up to 31%. Some other passive methods have been investigated by Wang et al. (2016) . It was observed that there are three mainly critical flow points in the wake downstream of the body and changing the inclination of the slant angle, leads to changes in the locations of these points. In addition, the dependence of Ahmed body flow structure on aspect ratio (AR) has been studied by Corallo et al. (2015) . The aspect ratio in this is study is defined as "cross-sectional aspect ratio of Ahmed model to cross-sectional aspect ratio of the standard-dimension Ahmed". Aspect ratios between 0.6 and 1.6 were simulated in increments of 0.1. It was found that flow interaction over the slant with longitudinal vortices, significantly changes the critical slant angle. investigated the influence of diffuser angle on the lift and drag coefficients of a simplified car model numerically. In addition, the influences of diffuser angle and ground clearance on the drag coefficient were studied numerically and experimentally on a simplified car model by Lai et al. (2011) respectively which emphasizes the vital effect of ground clearance in assigning the optimum angle. Also a descending behavior for lift coefficient has been stated by while the diffuser angle increases. Huminic et al. (2010 Huminic et al. ( & 2012 studied some underbody geometry effects on a 35 o slant angle Ahmed body Aerodynamic numerically. Focusing the front radius of the front section, angle and length of the diffuser, an approach was provided by the authors to evaluate the contribution of the underbody to the total drag. From the diffuser angle point of view, it was concluded that by increasing the diffuser angle, downforce increases while drag behavior is predictable for angles up to 7 o d   due to intensive flow separations starting beyond this angle. Also, Aulakh (2016) investigated the effect of diffuser angle on the Aerodynamic drag of two Ahmed bodies in convoy. It was observed that up to certain diffuser angles the average drag of convoy is lesser than that of the case with no diffuser because of the axial vortices produced by the leading body's diffuser.
Due to many restrictions applied by the necessity of fulfilling dimensional analysis in a numericalexperimental research and also the limits in experimental facilities (Not always an ideal fullscale Wind tunnel is reachable), such a case (Low Reynolds Number) seems to be widespread. So this research was performed to make a comprehensive study while bringing experimental tests into account on the effects of diffuser angle on the flow field around the Ahmed body, drag and lift coefficients facing a low Reynolds number challenge to help engineers with their design challenges to find out that how can diffuser affect aerodynamics? The diffuser is particularly interesting since it corresponds to a common aerodynamic add-on device applied by car manufacturers on real sports cars. For this purpose, both of numerical and experimental data were presented and analyzed. In the previous studies that include the investigation of diffuser angle effect on the aerodynamic coefficients (See e.g. and Lai et al. (2011) ) for specific models, the reasons for the aerodynamic behavior haven't been presented properly and completely. This became the motivation and objective behind conducting the present study. So in this study, the aerodynamic phenomena and flow structures resulted from adding diffuser have been brought into focus to answer questions like: How can diffuser help to improve aerodynamics? How can it influence the flow domain behind the body? Furthermore, authors have tried to reach a reliable experimentalnumerical setup for such studies (Low Reynolds Number experimental and numerical simulations) by means of the data presented in the literature and their own trial and errors which is the advantage of the present work in comparison with related references , Lai et al. (2011) , Huminic et al. (2010 Huminic et al. ( & 2012 and Aulakh (2016) ).
PROBLEM DEFINITION
The diffuser which is shown in Fig. 1 has a slope of the trailing of the under body and has a great effect on vehicle aerodynamics. The air flow around a vehicle is complex, three dimensional and turbulent. It is significantly affected by the flow separations. The difference between vehicles and flying bodies' aerodynamics is the ground effect which has a great effect on the flow field around the vehicle (Hucho 1987) . So it is important to take this effect into account. Figure 2 , shows the geometry of standard reference Ahmed body and dimensions introduced by Ahmed et al. (1984) . In spite of neglecting a number of features of a real car (rotating wheels, rough underside, etc.), necessary flow characteristics could be generated (like flow separations, wake region behind the body and etc.).
Although the slant angle (  see Fig. 2 ) is variable, in this study the inclination of the slant angle is fixed at 25
which is common in studies (Lienhart et al. (2000) , Meile et al. (2010) , Tunay et al. (2014) , and etc.) Figure 3 , represents the two main design parameters of a diffuser, namely diffuser angle (α) and diffuser length (L) on the Ahmed body geometry. In this research, the diffuser length is considered to be constant and the aim is to investigate the influence of diffuser angle variation on aerodynamic behavior.
Limiting factors are the laboratory's environmental conditions, dimensions of the wind tunnel and the wind tunnel capabilities (like the flow speed). So in order to achieve the similarity between experiments and numerical simulations, the experimental conditions have been considered as the base for defining the parameters in the numerical simulations. Dimensions of the wind tunnel, boundary conditions (velocity of flow, the density of air), and the model dimensions are implemented in the simulations. 
RESEARCH APPROACH
The models of the Ahmed body were studied with the scale of 1:10 (both numerical and experimental simulations) because of the limits in wind tunnel dimensions and the necessity of fulfilling the conditions of similarity in dimensional analysis. The main restriction is the "blockage ratio". This ratio is defined as the ratio of model frontal area to the wind tunnel test section area. This criterion is defined in order to make sure that wind tunnel walls would not affect the flow field around the body significantly. Hucho (1987) and Wang et al. (2013) have declared that the maximum acceptable value for this ratio 5 percent. In this study, the blockage ratio is 2.6%, which fulfills the criterion.
The optimum diffuser angle is the angle at which the drag coefficient has its minimum value. The standard model and the model with optimum diffuser angle were tested in the wind tunnel in order to validate the results of numerical simulation.
Numerical Simulation

Turbulence Model
In this research, the numerical simulation has been conducted using the Fluent 6.3.26. Different turbulence models were examined and the "SST k-ω" model was chosen for simulations. According to the model dimensions and the maximum speed of the flow in the wind tunnel, the Reynolds number of the flow was 4
Re 9.31 10   based on model's length. The Shear Stress Transport k-ω model which is a suitable model for low Reynolds numbers has been chosen. This model can effectively blend the robust and accurate formulation of the k-ω model (which works well in the near wall region) with the free-stream characteristics of the k-ε model (which is good at the far field) (Fluent 2015). In addition, the "Transitional Flows" option is enabled in the software to add the low Reynolds number corrections to the simulations.
Governing Equations
The flow field around the body has been simulated by solving appropriate governing equations such as conservation of mass (1) and momentum (2). The first equation is used to calculate velocity in flow domain and the momentum is needed to calculate forces related to the speed changes. Bringing turbulence into the field, the transport equations of turbulence kinetic energy, k (3), and the specific dissipation rate, ω (4) (Fluent 2015) have been used. "k" is characterized by measured root-meansquare (RMS) velocity fluctuations and the term "ω" represents the rate at which turbulence kinetic energy is converted into thermal internal energy per unit volume and time. Reynolds stress term,
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represents the effects of turbulence and timeaveraged variables. Fluent employs the Boussinesq Approach to appropriately model this term which is defined as:
Where the term μt, stands for the turbulent viscosity. Table 1 shows the boundary conditions employed in the simulations based on real experimental setup.
BOUNDARY CONDITIONS
GEOMETRY OF THE PROBLEM AND MESH GENERATION
Since the studied model has been symmetric and neglecting the effects of side winds, the flow was considered to be symmetric and only half of the body was considered in the simulations in order to decrease the simulation time.
Positioning the Ahmed body in the wind tunnel is in accordance with the suggestion of Manceanu and Bonnet (2002) in the manner that wind tunnel dimensions won't affect the flow around the body significantly (Fig. 4) .
Gambit 2.4.6 software was used for grid generation with tetrahedral cells. Because of the formation of the boundary layer on the body and the importance of boundary layer flow simulation on the body, the mesh used near the body has been generated smaller. But at the domain far from the model, meshing with larger size has been used in order to decrease the amount and time of calculations.
Numerical Solution Controls
In the simulations, a coupled pressure-velocity coupling has been used. Also, the second order upwind method is used to discretize the convective terms of the transport equations for momentum, turbulent kinetic energy and specific dissipation for residuals is considered for termination of iterations for both the continuity and velocity components, 10 -5 for k and ω and changes smaller than 1% in aerodynamic coefficients.
Experimental Setup
An open-loop wind tunnel (see Fig. 5 ) is used for experimental testing of the models. The wind tunnel specifications are represented in Table 2 and Fig. 6 , shows the model and ground plane in the wind tunnel.
As mentioned before, the Reynolds number is low ( 4 Re 9.31 10   ) It is expected that the transition from laminar to turbulent in the flow would not occur. An attempt was made to make the flow turbulent by creating sharp edges at the leading edges of the model as suggested by Wang et al. (2013) . A plastic layer was stuck on the model (see Fig. 7 ). This layer can decrease the wooden model roughness as well. As mentioned before simulating the ground effect is inevitable. So a plane is used in the middle of the test section in order to simulate the ground effect. This plane must be sharp at the leading edge to prevent the flow separations at the beginning of the plane (See Fig. 8 ).
Measurements of the lift and drag forces have been conducted by a simple balancing system. One of the most important points of measurements is the fact that the measurement system showed the forces of body and the strut both together. So the measurements of the strut forces must be done separately and the models' net force is the difference between these forces. Additionally, the uncertainty of the measurements is represented in the results (see Table 5 ). It was observed that measured velocity and forces cause more uncertainty than other factors such as air density and model dimensions.
Checking the repeatability of the measurements, the experiments where repeated at least 10 times for each case. The results recorded in Table 5 are the average of the measured data for each model.
VALIDATION OF THE NUMERICAL SIMULATION
At the first step, the results of numerical simulations for standard Ahmed body was compared with the results of a simulation done by Meile et al. (2010) that applied the Reynolds Stress Model (RSM) with the flow velocity of 40 m/s to ensure that the employed boundary conditions, meshing, geometry generation, solving method and calculated coefficients by the software are valid and suitably chosen. Results of this validation, that were reasonably accurate, are presented in table 3.
Some other models such as RNG k-ε model were used at the beginning of the simulation phase of this study. Many of the tested turbulence models were appropriate for flows with high Reynolds numbers (Fluent 2015) and could not predict suitable results for tested velocities in our experimental setup. In addition, results for different models were quite different in some cases. As an example, the SST k-ω model predicted flow separation at the Ahmed body's slant angle (See Fig. 9 a) while this separation was not predicted by the RNG k-ε (Fig.  9b) . The Spalart-Allmaras model was chosen to judge this difference which is a capable model of predicting low Reynolds number flow topologies. As could be observed (Fig. 9c) this model confirmed the separation too. So finally the SST k-ω with transitional flows option has been chosen as the turbulence model in this research. In addition, the Transitional Flows option has been employed to apply the low Reynolds corrections on the turbulent viscosity.
To examine the quality of mesh generation, the results of grid independence test have been presented in table 4. In addition, as reported by Fluent 6.3.26 User Guide, for the SST k-ω model if the Transitional Flows option is used in the simulations, the y + should be in the order of unity. However, a higher y + is acceptable if the first cells were located inside the viscous sublayer (y + <4 to 5). Figure 10 shows the contours of y + on the wall body. It shows the suitability of the meshes near the solid walls.
The comparison between the experimental and numerical results for two different Ahmed body models (the standard model and the model with the optimum diffuser angle of 8 degrees) is presented in table 5. It can be seen that the experimental data, confirm the behavior of the drag and lift coefficients obtained from the simulations. It worth mentioning that the case with almost 25% error is related to the negative lift. Because of placing ground plane under the body, measuring the negative lift needed a practical method. The negative lift has been measured by setting the zero point of measurement system at a positive value. While meeting the expected conditions in the tunnel (steady state), the lift shown by measurement system reached zero value. The decreased value of lift was considered to be the negative lift. This trial and error method has been utilized to measure the negative lift which looked to be the most accurate one as shown by authors' experiences in this study.
Qualitative validations were done by and Lai et al. (2011) . They investigated the influences of the diffuser angle on the aerodynamic coefficients of lift and drag for simplified car models. The results of their study show that there is an optimum diffuser angle at which the drag coefficient has its minimum value and descending behavior for lift coefficient as the diffuser angle increases which is reasonably in agreement with the results of the present study (Figs. 11 (a) and (b) ). Also, recently some new studies have been conducted numerically to investigate the Ahmed body's diffuser effects on the Aerodynamics. The quantitative behavior predicted by these studies are suitably in agreement with the present study as well (see Huminic et al. (2010&2012) and Aulakh et al. 2016) . Figure 11 , shows the results of CFD simulations. In Fig. 11 (a) the variations of drag coefficient versus diffuser angle changes is shown. As can be seen, at the diffuser angle of 8 degrees, the drag coefficient reaches its minimum value. However, the further increase in diffuser angle leads to higher drag coefficients. Diffuser angle of 8 degrees is considered to be the optimum angle for drag coefficient.
RESULTS AND DISCUSSION
Drag Coefficient
After studying the flow pattern around the body it was concluded that the drag coefficient is significantly affected by three dominant phenomena. These factors seemed to be: a) Lowpressure recirculation regions behind the body, b) flow separation in the diffuser and c) longitudinal vortices formed at the side edges of the diffuser.
To verify the size of the low-pressure regions behind the body, the flow pattern has been checked in the symmetry plane (See Fig. 12 ). The recirculation regions show the low-pressure areas in which the flow loses its energy and so the pressure decreases. It can be seen that the core of this recirculation region has the minimum pressure behind the body. As could be seen in Fig. 12 , increasing the diffuser angle leads to decrease in the size of low-pressure regions. A decrement in the size of these areas leads to smaller low-pressure regions behind the body which results in lower drag. But the drag coefficient behavior tends to increase for larger angles due to other effects which will be discussed here. Figure 13 , shows the flow pattern in the diffuser region for the cases with 8 and 20 degrees diffuser angles. As it can be seen, there is no flow separation at 8 degrees. By further increase in the angle, weak flow separations occur. But for the diffuser angle of 20 degrees, flow completely separates at the diffuser trailing edge which results in complete separation of the flow. In fact, at higher diffuser angles, higher pressure gradients in the diffuser occur. The unfavorable pressure gradients cause the flow separation in the diffuser. These separations create low-pressure regions behind the body, which raises the drag coefficient. The third phenomenon that must be taken into account is the formation of longitudinal vortices and their growth by increasing the diffuser angle. These vortices are due to flow separations along the side edges of the diffuser (as occurs for slant angle). Since the vortices become massive, the flow topologies could not be studied only in 2D body over a certain point ( 8 o ) due to three-dimensional effects. Figure 15 shows the vortices at the region shown in Fig. 14. As could be seen in Fig. 16 , the formation of the vortices becomes more remarkable by increasing the diffuser angle from 8 to 20 degrees. These vortices are low-pressure regions leading to the augmentation of the drag force. Figure 16 shows the vortices' growth with increasing the diffuser angle and pressure drop in the vortex cores. An efficient method to limit the formation of the local longitudinal vortices is to orient simultaneously the flow from the sides of the body in order to retrieve a relative axisymmetric in the after-body flow (Grandemange 2014) .
Finally, it is concluded that the drag coefficient is a function of the three factors mentioned. The decrease in the size of the recirculating regions behind the body tends to decrease the drag coefficient while at higher diffuser angles ( 
The Lift Coefficient
Figure 11 (b) shows the descending behavior of lift coefficient while the diffuser angle increases. Even negative lift coefficients are obtained which means the creation of downforce. By checking the pressure contours in the symmetry plane of the diffuser (see Fig. 13 ), it can be seen that for higher diffuser angles, the pressure at the diffuser inlet decreases (see also Table 6 ). Pressure drop at the inlet causes more velocity and mass flow rate under the body. Therefore, the underbody pressure decreases and produces negative lift (downforce). For more discussion, the average pressure at the inlet and outlet of the diffuser was calculated (see Fig. 17 ). The results showed that the outlet pressure (P2) remains almost constant for all the cases. The results are presented in Table 6 . For diffusers with large angles, the outlet area is larger. Therefore, higher pressure differences occur and the inlet pressure will be lower because the outlet pressure is almost constant. In other words: Where  and A  stand for diffuser angle and difference between inlet and outlet area of the diffuser respectively. 1 P , 2 P and P  are the inlet pressure, outlet pressure and pressure difference in the diffuser respectively. It is worth mentioning that flow separations in the diffuser reduce the effective outlet area, and this is the reason of the smaller changes in lift coefficient (see Fig. 11 
Where P is the static pressure of the considered location, P  the static pressure in the free stream,  the density of the free stream and V  the velocity of free stream. As could be seen, the flow pressure at the inlet section (x=0.02) has the minimum value and by moving through the diffuser, almost reaches the outlet pressure (x=0). 
Conclusions
In this paper, it was shown that the diffuser has a great influence on the flow field behind the Ahmed body and can significantly improve the aerodynamic coefficients of lift and drag. Considering a diffuser for the Ahmed model could decrease these coefficients up to 7.3% and 173% for drag and lift respectively and it is noteworthy in comparison with methods have been studied in the literature to decrease the drag. Also, the way that diffuser affects the aerodynamics was investigated in detail. The main findings of the present work are as follows:
 By increasing the diffuser angle, the size of the low-pressure recirculating regions behind the body decreases which individually causes a reduction in the drag force.  It was found that the diffuser outlet pressure remains constant. By increasing the diffuser angle, the inlet pressure of the diffuser will decrease. As a result, more air is sucked into the underbody region that produces downforce. However, at higher diffuser angles ( 8 o   ), flow separations decrease the nominal outlet area of the diffuser which reduces the slope of decrease in the lift coefficient.
 It was concluded from the literature review and the comparison between the studies' results that the optimum angle could be affected by various factors such as vehicle global shape, ground clearance, vehicle speed, underbody design, and probably aspect ratio.
Finally, it is concluded that the optimum diffuser angle must be set empirically to reach the optimum design point based on what really the designer is looking for? (More downforce or just lower drag) which is also affected by vehicle parameters (global shape, underbody design, ground clearance and etc.).
